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ABSTRACT. 

PURPOSE: To compensate the initial capacity loss and attain a high capacity 
by containing an electron donating compound capable of generating anions and 
cation radical salt in an electrolyte. 

CONSTITUTION: An electron donating compound forming anions and cation 
radical salt in an electrolyte is added to a positive electrode or the 
electrolyte to prevent the reduction of ion conduction of the electrolyte. 
When a battery is charged and discharged once after it is assembled, the 
initial capacity loss of a negative electrode is resolved, and high energy is 
attained. A condensation polycyclic aromatic compound or a heterocyclic 
compound is used for the electron donating compound. An inorganic compound 
such as a transition metal oxide containing an alkaline metal or transition 
metal chalcogen, or a conjugate polymer such as polyparaphenylene is used for a 
positive electrode active material. When a nonaqueous electrolyte containing 
lithium salt is used, a transition metal oxide such as cobalt or manganese or 
transition metal chalcogen is used. The initial charge capacity of a positive 
electrode is increased, and the capacity of the battery is increased. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the rechargeable battery which used for the positive electrode and the 

negative electrode the ingredient which carries out occlusion emission of the lithium. 

[0002] 

[Description of the Prior Art] In recent years, the need over the rechargeable battery of small high capacity is increasing 
with the spread of portable devices, such as a video camera and a notebook sized personal computer. Although most 
rechargeable batteries by which current use is carried out are nickel-cadmium batteries which used the alkali 
electrolytic solution, cell voltage is as low as about 1.2 V, and the improvement in energy density is difficult. 
Therefore, the lithium secondary battery which uses a lithium metal for a negative electrode was examined. 
[0003] However, in the rechargeable battery which uses a lithium metal for a negative electrode, the lithium grew up to 
be arborescence (dendrite) by the repeat of charge and discharge, and the short circuit was caused and it was easy to 
produce un-arranging — a life becomes short. Then, various carbonaceous ingredients were used for the negative 
electrode, and the rechargeable battery which uses a lithium ion doping and by carrying out undoping was proposed. 
Moreover, an anion is doped and such various carbonaceous ingredients can also be used as a positive electrode. As a 
rechargeable battery using the electrode using doping of the lithium ion to the above-mentioned carbonaceous 
ingredient, or an anion, JP,57-208079,A, JP,58-93176,A, JP, 5 8- 192266, A, JP,62-90863,A, JP,62- 122066, A, JP,2- 
66856,A, etc. are well-known. 

[0004] Furthermore, recently, that cell voltage indicates 4V order to be appears in order to meet the demand of the 
formation of a high energy consistency, and the spotlight is captured. High-voltage-ization of cell voltage is advanced 
by retrieval of the active material which shows high potential to a positive electrode, and development, and inorganic 
compounds containing alkali metal, such as a transition-metals oxide and transition-metals chalcogen, are known. 
Especially, LiXC02 (0< x<=1.0), LiX Ni02, LiX CoY nickel 1-Y 02, etc. are considered to be the most promising (0< 
x<=1.0, 0< y<=1.0) from high potential, stability, and the point of being long lasting. 

[0005] However, in order to compensate the capacity fall based on the initial capacity loss of a negative-electrode 
active material with the above conventional rechargeable batteries, it had to be superfluously filled up with positive 
active material, and had become the factor which reduces energy density. Here, the initial capacity loss of a negative- 
electrode active material means the difference of a first-time charge capacity and discharge capacity, its discharge 
capacity is smaller than charge capacity, and when a carbonaceous ingredient is especially used for a negative-electrode 
active material, it is known that this difference is large. Although it considers that electrolysis of side reaction, such as 
disassembly of (1) electrolytic solution at the time of charge, and (2) residual moisture and a part of lithium ion 
collected in the negative-electrode active material at the time of (3) charge do not come out as this cause at the time of 
discharge etc., the conclusion has not come out. 

[0006] Raising the synthetic conditions of (1) negative-electrode active material, the surface preparation of (2) 
negative-electrode active material, and the lithium concentration in (3) positive active material as this cure against an 
initial capacity loss in addition to increase in quantity of the above-mentioned positive active material etc. has been 
examined. Although it is tried to lithium salt will be superfluously added at the time of raw material adjustment, for 
example, LiX Co02 (1< x), LiX Ni02, etc. will be compounded (1< x) and correspond especially about (3) Thus, it is 
unstable for the moisture in an ambient atmosphere, and the compound lithium multiple oxide is LiCo02 and LiNi02. 
In order to decompose into LiOH, there was a problem that it had to be made a desiccation ambient atmosphere at back 
processes, such as grinding, on the other hand, the solution which contains lithiating agents, such as butyl lithium, a 
phenyl lithium, a naphthyl lithium, or a lithium iodide, in JP,5-135760,A for a positive electrode - being immersed - 
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LiX Co02 (1< x) LiX Ni02 (1< x) etc. - the approach of compounding is indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the technical problem of capacity compensated also with an 
above-mentioned approach from the lithium presentation in the bad influence by the residual lithiating agent with long 
processing (immersion) time amount and positive active material being restricted not being made greatly occurred. 
[0008] This invention tends to cancel this conventional fault and aims at offering the electrode for cells used for the 
rechargeable battery of high capacity, and it by compensating an initial capacity loss. 
[0009] 

[Means for Solving the Problem] This invention has the following configurations, in order to solve the above- 
mentioned technical problem. 

[0010] "(1) The anion in the electrolytic solution, and the electrode for cells containing the electron-donative compound 
which can generate a cation radical sal t. 

[001 1] (2) The rechargeaEte~battery using the above-mentioned electrode for cells. 

[0012] (3) Rechargeable battery using the electrolytic solution containing an anion and the electron-donative compound 
which can generate a cation radical salt. " 

In this invention, the rechargeable battery using the nonaqueous electrolyte which contmns„an^lkaH^etal salt as 
mentioned above can be especially mentioned as a desirable rechargeable battery. Then, it explains in full detail, 
mentioning taking the case of a rechargeable lithium-ion battery, and giving an example hereafter. In this invention, 
since the electron-donative compound is included in a positive electrode or the electrolytic solution, at the time of 
charge, with the rise of positive-electrode potential, electrolytic oxidation of an electron-donative compound is 
performed by the positive electrode, it becomes a cation radical, and the anion and salt in the electrolytic solution are 
formed. Since a lithium ion is inserted in a negative-electrode active material out of the electrolytic solution by the 
negative-electrode side at this time, a part for the initial capacity loss of a negative electrode will be compensated by 
this lithium ion. Under the present circumstances, what is necessary is just to put it in superfluously beforehand, in 
order to prevent the fall of the ionic conduction of the electrolytic solution although the lithium ion concentration in the 
electrolytic solution decreases. After adding in a positive electrode or the electrolytic solution and assembling on a cell 
an electron-donative compound which forms the anion and salt in the electrolytic solution, by carrying out charge and 
discharge once, the initial capacity loss of a negative electrode is canceled and the rechargeable battery of high energy 
is obtained. 

[0013] It is used without limiting, if oxidation potential is a thing more than the charge potential of positive active 
material as an electron-donative compound in this invention. Condensed multi-ring aromatic series and a heterocycle 
content compound are used as such an electron-donative compound. Heterocycle content compounds, such as aromatic 
series which contains hetero elements, such as hydrocarbons, such as an anthracene, tetracene, a pyrene, perylene, and 
coronene, FENOCHIAJINN, an acridine, and a dithio pyrene, as said matter, tetrathiafulvalene, tetrapod 
SERENAFURUBAREN, bis-ethylene dithio tetrathiafulvalene, and tetra-thia tetracene, are mentioned. Moreover, to 
these compounds, you may have substituents, such as an alkyl group, an amino group, a halogen, and a hydroxy group. 
A pyrene, phenothiazin, ethylene dithio tetrathiafulvalene, etc. are raised more preferably. 
[0014] As positive active material used for this invention, positive active material used in the usual rechargeable 
battery, such as conjugated-system giant molecules, such as inorganic compounds, such as transition-metals oxide 
containing alkali metal and transition-metals chalcogen, poly para-phenylene, polyphenylene vinylene, the poly aniline, 
poly pyrrole, and the poly thiophene, and a crosslinked polymer which has a disulfide bond, can be mentioned. In the 
case of the rechargeable battery using the nonaqueous electrolyte containing lithium salt, in these, transition-metals 
oxides and transition-metals chalcogen, such as cobalt, manganese, molybdenum, vanadium, chromium, iron, copper, 
and titanium, are used preferably. LiX Co02 (0< x<=1.0), LiX Ni02, LiX CoY nickel 1-Y 02, etc. think especially that 
it is the most promising from high potential, stability, and the point of being long lasting (0< x<=1.0, 0< y<=1.0) as 
mentioned above. 

[0015] As for the electrode of this invention, using as a positive electrode is desirable, and although not limited 
especially as a negative electrode in that case, a carbonaceous ingredient is used preferably. Especially as a 
carbonaceous ingredient, it is not limited and what generally calcinated the organic substance is used. As a gestalt of a 
carbonaceous ingredient, any are sufficient as a staple fiber with powder, a fibrous, and an average die length of 5mm 
or less etc. In this staple fiber, average die length is found by measuring the orientation lay length of 20 or more staple 
fibers by observation under microscopes, such as SEM, here. 

[0016] Although what kind of gestalt is not cared about at all in case it is made an electrode using a carbon fiber, it 
arranges to 1 shaft orientations, or becomes a gestalt with desirable making it the structure of the shape of the shape of 
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a textile, or felt etc. As the structures, such as the shape of the shape of a textile, and felt, although textiles, knitting, a 
braid, a ball race, a network, the felt, paper, a nonwoven fabric, a mat, etc. are mentioned, the textiles from points, such 
as a property of a carbon fiber and the electrode characteristic, the felt, etc. are desirable. Moreover, by staple-fiber- 
izing a carbon fiber, an electrode is easily producible with the same means as powdered carbon. 
[0017] Moreover, specifically, the pitch based carbon fiber obtained from the pitch of the PAN system carbon fiber 
obtained from a polyacrylonitrile (PAN), coal, or petroleum, the cellulose system carbon fiber obtained from a 
cellulose, the vapor growth carbon fiber obtained from the gas of the low-molecular-weight organic substance are 
preferably used as a carbon fiber. In addition, the carbon fiber which calcinates polyvinyl alcohol, a lignin, a polyvinyl 
chloride, a polyamide, polyimide, phenol resin, fiirfuryl alcohol, etc., and is obtained can be used, without limiting 
especially. 

[0018] The conventional electrolytic solution is used especially as the electrolytic solution of the rechargeable battery 
using the electrode of this invention, without being limited, for example, an acid, an alkali water solution, or a non- 
aqueous solvent is mentioned. As the electrolytic solution of the rechargeable battery which consists of nonaqueous 
electrolyte containing an above-mentioned alkali-metal salt in this Propylene carbonate (PC), ethylene carbonate (EC), 
gamma - A butyrolactone (BL), N - Methyl pyrrolidone (MP), An acetonitrile (AN), N.N-dimethylformamide, 
dimethyl sulfoxide, A tetrahydrofuran (THF), 1, 3-dioxolane, methyl formate, A sulfolane (SL), oxazolidone, a thionyl 
chloride, 1, 2-dimethoxy ethane (DME), diethylene carbonate (DEC), dimethyl carbonate (DMC), these derivatives, 
mixture, etc. are used preferably. As an electrolyte contained in the electrolytic solution, the halogenide of alkali metal, 
especially a lithium, a perchlorate, a thiocyanogen salt, hoe fluoride salt, Lynn fluoride salt, arsenic fluoride salt, 
aluminum fluoride salt, a trifluoromethyl sulfate, etc. are used preferably. 

[0019] this invention - setting - these active materials — the need - binders, such as electric conduction agents, such 
as acetylene black, KETCHIEN black, and carbon black, and polyvinylidene fluoride, methyl cellulose, a 
carboxymethyl cellulose, hydroxypropyl SERURO mace, a polyvinyl butyral, polyethylene, polyvinyl alcohol, and 
polytetrafluoroethylene, — kneading — a positive electrode - it can consider as a mixture, and it can apply on charge 
collectors, such as aluminum RANIUMU, can dry, and can consider as an electrode by carrying out press working of 
sheet metal, and fabricating in the shape of a sheet. 

[0020] As an application of the rechargeable battery using the electrode of this invention, it is widely available at a 

light weight and high capacity using the description of a high energy consistency on portable small electronic 

equipment, such as a video camera, a personal computer, a word processor, a radio cassette recorder, and a cellular 

phone. 

[0021] 

[Example] 

To example lLiCo02_5JJJg, acetylene black 0.1 9g was added as an electric conduction agent, pyrene 0.27g was added 
as a binder as 0.06g [ of oxirane ring content compounds ] (Nagase Brothers formation trade name made from Industry 
"DENAKORU EX-861"), and m-phenylenediamine 0.008g, 2.58g of 2% water solutions of carboxymethylcellulose 
sodium (Daicel Chemical Industries, Ltd. make "the CMC die eel lot number 1290 M ), and _aa_electrQnzdonative 
compound, the water of a solvent was added and kneaded, and it was made the shape of a paste. This is applied on 
aluminum foil with a thickness of 13 micrometers which degreased the front face by n-hexane beforehand, and it dries 
at 130 degrees C for 1 hour, and is LiCo02 with a width of face [ of the polar zone / of 50mm ], and a die length of 
200mm. The electrode sheet was produced. After carrying out the roller press of this electrode sheet by linear pressure 
about 100 kg/cm and sticking it to an aluminum charge collector by pressure, it cut and considered as the positive 
electrode for discharge volumetry. 

[0022] In this way, 17mg ("trading card" T-300, Toray Industries, Inc. make) of commercial PAN system carbon fibers 
was used as the negative electrode, it laid on top of the produced positive electrode through the separator of a porosity 
polypropylene film (Celgard #2500, product made from Die Cel Chemistry), and the glass cell rechargeable battery was 
produced. The electrolytic solution is lMLiBF4. EC and DMC (volume ratio 3:7) which are included were used. 
[0023] Thus, the produced rechargeable battery is used and it is LiCo02. By the constant current of current density 55 
mA/g of a hit, it charged to 4.3V (vs.Li+ / Li). It discharged to 3.0V (vs.Li+ / Li) by the constant current of 27.5 mA/g 
after charge. The charges per cell at this time were 10.0mAh(s), and the amounts of discharge were 6.6mAh(s). 
[0024] Phenothiazin 1.95g was used instead of example 2 pyrene, and also the positive electrode was produced like the 
example 1. It is lMLiBF4 as the electrolytic solution. Charge-and-discharge evaluation was performed on the same 
conditions as an example 1 using the glass cell rechargeable battery produced like the example 1 using PC and DME 
(volume ratio 1:1) which are included. They were charge 10.3mAh and amount of discharge 6.8mAh. 
[0025] To example 3LiCo02 2.54g, acetylene black 0.21g was added as a binder, bis-ethylene dithio tetrathiafulvalene 
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0.21g was added as an electric conduction agent, as 1.78g of 10%NMP solutions of polyvinyl i dene fluoride, and an 
electron-donative compound, viscosity control was carried out by NMP of a solvent, and it was made the shape of a 
paste. This is applied on aluminum foil with a thickness of 13 micrometers which degreased the front face by n-hexane 
beforehand, and it dries at 90 degrees C for 1 hour, and is LiCo02 with a width of face [ of the polar zone / of 50mm ], 
and a die length of 200mm. The electrode sheet was produced. After carrying out the roller press of this electrode sheet 
by linear pressure about 100 kg/cm and sticking it to an aluminum charge collector by pressure, it cut and considered as 
the positive electrode for discharge volumetry. 

[0026] To 8.5g ("trading card" MLD-30, fiber length of 30 micrometers, Toray Industries, Inc. make) of commercial 
PAN system carbon staple fibers, acetylene black 0.49g was added as an electric conduction agent, 9.87g of 10%NMP 
solutions of poly vinylidene fluoride was added as a binder, viscosity control was carried out by NMP of a solvent, and 
it was made the shape of a paste. This was applied on copper foil with a thickness of 13 micrometers which degreased 
the front face by n-hexane beforehand, it dried at 90 degrees C for 1 hour, and the negative-electrode sheet with a width 
of face [ of the polar zone / of 50mm ] and a die length of 200mm was produced. After carrying out the roller press of 
this electrode sheet by linear pressure about 100 kg/cm and sticking it to a copper charge collector by pressure, it cut 
and considered as the negative electrode for discharge volumetry. 

[0027] As a result of performing same evaluation in the same eel as an example 1 using this positive electrode and a 
negative electrode, they were charge capacity 9.5mAh and discharge capacity 6.4mAh. 

[0028] Except not adding example 4 pyrene, a positive electrode is produced like an example 1 and it is lMLiBF4 as 
the electrolytic solution. Charge-and-discharge evaluation was performed to included PC and DMC(volume ratio 3:7) 
50ml on the same conditions as an example 1 using the glass cell rechargeable battery produced like the example 1 
using what melted pyrene 6.0mg. They were charge 9.6mAh and amount of discharge 6.6 mAh/g. 
[0029] Phenothiazin 65.5mg was used instead of example 5 pyrene, and also charge-and-discharge evaluation was 
performed like the example 4. They were charge 9.9mAh and amount of discharge 6.5mAh. 

[0030] Charge-and-discharge evaluation was performed like the example 1 except not adding example of comparison 1 
pyrene. [0031] which was charge capacity 8.4mAh and discharge capacity 5.2mAh 

[Effect of the Invention] By this invention, the initial charge capacity of a positive electrode increases, it becomes 
possible to compensate the initial capacity loss of a negative electrode, and production of the rechargeable battery of 
high capacity (high energy) is attained. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The anion in the electrolytic solution, and the electrode for cells containing the electron-donative compound 
which can generate a cation radical salt. 

[Claim 2] The electrode for cells according to claim 1 these whose electron-donative compounds are condensed multi- 
riiig_ai Qmatic series and/or a heterocycle con tent compound. 

[Claim 3] The electrode for cells according to claim 1 or 2 this whose electron-donative compound is at least one 
chosen from a pyrene, phenothiazin, and bis^ethy lene di thio tetrathiafulvalene. 

[Claim 4] The electrode for cells accordinglolHanh 1 to 3 characterized by positive active material being a lithium 
multiple oxide. 

[Claim 5] this lithium multiple oxide - Lix Co02 (0< x<=1.0), Lix Ni02, and (0< x<=1.0) Lix CoY nickel 1-Y 02 (0< 

x<=1.0, 0< y<=1.0) from — electrode for cells according to claim 4 chosen. 

[Claim 6] The electrode for cells according to claim 1 to 5 used as an object for positive electrodes. 

[Claim 7] The electrode for cells according to claim 6 characterized by a negative-electrode active material hein,g a 

carbonaceous ingredient. 

[Claim 8] The electrode for cells according to claim 7 this whose carbonaceous ingredient is a carbon fiber. 
[Claim 9] The electrode for cells according to claim 8 this whose carbonaceous ingredient is a staple fiber with an 
average die length of 5mm or less. 

[Claim 10] The rechargeable battery using the electrode for cells according to claim 1 to 9. 

[Claim 1 1] The rechargeable battery using the electrolytic solution containing an anion and the electron-donative 

compound which can generate a cation radical salt. 

[Claim 12] The rechargeable battery according to claim 1 1 these whose electron-donative compounds are condensed 
multi-ring aromatic series and/or a heterocycle content compound. 

[Claim 13] The rechargeable battery according to claim 1 1 to 12 this whose electron-donative compound is at least one 
chosen from a pyrene, phenothiazin, and bis-ethylene dithio tetrathiafulvalene. 

[Claim 14] The rechargeable battery according to claim 1 1 to 13 characterized by positive active material being a 
lithium multiple oxide. 

[Claim 15] this lithium multiple oxide - Lix Co02 (0< x<=1.0), Lix Ni02, and (0< x<=1.0) Lix CoY nickel 1-Y 02 
(0< x<=1.0, 0< y<=1.0) from - rechargeable battery according to claim 14 characterized by being chosen. 
[Claim 16] The rechargeable battery according to claim 1 1 to 15 characterized by a negative-electrode active material 
being a carbonaceous ingredient. 

[Claim 17] The rechargeable battery according to claim 16 this whose carbonaceous ingredient is a carbon fiber. 
[Claim 18] The rechargeable battery according to claim 16 this whose carbonaceous ingredient is a staple fiber with an 
average die length of 5mm or less. 



[Translation done.] 
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t*ttffltt&mLX Lix Co 0 2 (Kx),Li 
1 NiOz (Kx) «r4ft-&rtW4»jteW«K«U-C* 
6. 

[0007] 

[^#«&L4ok-f&I$SI3 LA>L&#^ 

5 ik*»^»*MW <?S£v\ £k'«I 

[0008] *#W4. *»*4«BlW>*j£**fllU 4 3 
fc-fS tor* 19 . %«0Mn.*«rtlfl|**£ k£4 

[00 093 

[mssriK^-ts^^s] *wm* ±wm*m 
m-z tzMzar^mnL^-tt 
[0010] r(« mmm^^^yt. &4*yy 

mm. 

[ 0 0 1 1 ] (a ±Mi<?>mmmmm^t:-&m®. 
[0012] (3) ^*yb. m*yyis*frmz<iL 

as. j 

mmfhzttfxzz. *zx. wf. iw-m* 

®$-£A,X^htz?>. Xmiz. IE@mffi*0±#fcki> 

=5r-5T, jEmx^w&^t^nimmwfthtffi 
■ixyyiSiiMz**). WMm*e>m4 *ytmB& 
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4 

izv**;M*ym\&x%<?)X. fmnwrnsv 
xm { . tyizXiXttfeZtiZZbiz 
**. £*>R. ^S+^y^-7A-f5ryigS{iiSiH- 
l>*>\ W*««4*yeW^T*l»<%ttlCl4, hh 

^tv>mnzMdxt£^\ nrnm^^^ybm 
mn+i 4 0 ^«^4ttft^sSrEffi & l < (4m^a 

zzbizx-ix. fmwm&tixiffimzti. ax^. 

10 [ooi3] *miiz}5{fs>w, : ?m i rtnt£m t txu 

h. WmmblX7yhy*.y. rYy^y. 

>\ ^)uy. ao^y^o^b**, 7xy^Tx'y 

>\ Xxx-j-uy^+XThy^Ty/wtisy. -rhy 

20 ztLhwflL-smiz. 7^>vm. rism. ^oyyjt 

#*L<tt. tru>\ 7x/f7i/>. xf-u-yy'f-TT 

r h 9f-r 7;uau ymfihWhtih . 

[0014] *^BfltCffl^^SjE@«ft® i: LTJ4. 

uyt'^y, ^yr-yy, #'jen-^. *yf-* 

7xy=5rt'<0*S»Hf7>^. 5/x*7 * Ktt£MM-4 

-7y/fy. t^fy. i*ti?*>J»* ?da, 

yv* t »4L<ffiv^*i*. «ffc«B*WJ:3fc:, Lix 
C0O2 ( 0<xs£l. 0). Lix Ni0 2 (0<x 
SI. 0)tJ4t/Lix Cov Nii-Y Ot ( 0<xg 
1 . 0, 0<y ^ 1 . 0 ) ACfi. ^tt, ^ 

[ 0 0 1 5 ] *^Bfl£0«|g{i. JESfcL-CfflV^dk^ 
40 mt<. *0M. ft«lkLT{4. fttzmfeZtiZ>i><?> 

«^kt-ct4. mzm%ztiz>i><r)X'm<. -«K*r 
mt:mit:i>c>m^e>tii>. mmtmmt 
ixit. »*, mm. ¥mz5mmttTvwm. 
^-ftix'hxw zzxfrfr&mnnz&^x. ^ 

i^S<4, SEM^afSxM-C'^K*(c4 l 3, 

2 0 wxknfflmnfflfatifon&z imsti-i ^biz 

[00163 mmuMzm^xmrntz-tmizit. 
50 Si^mmb-yx^Wbtn^tK -mnmzwm.Ltz 
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5 

t'ommftt lxu, m. wm. mm. u-x, 

[ 0 0 1 7 ] t ii . JtSRiKt t LTJWfcWWJ. *U T 
^'jD-hU/KPAN) A^if^SPAN^K^Si 

[0018] jfltv^»^*ra**fc 

otl/y^-t^-h (PC) . Xf-V h 
(EC) , r- 7*f-o5?hV (BL) . N- 
D"J Yv (MP) . 7-th-MJ/MAN) . N, N — 

7th'D75y(THF), 1. 3-y«y7y. ^ 
Btx-^K (sl). y m. 

1, 2-^h^>-x^>- (DME) , yl 
f-l^tf-tf^-h (DEC) . 30 

m^tih. wmmtztsttizmmb ixa. nut 

[0019) 2fs^BHfctjv%TJi, .Ui&tftfSWfc. £ 
#-tfy77-y7&fcV)S¥«31 4f'J7-xfl:t'x 
X. h Hn=3f>-rnhVH:;l/0^-7., 'J h-/U7f- 
h77/U*ox^y&foi£tffJfc t ttiiaJLTI 

[0020] *£8J!^mffi£ffl^Z&«*{SOffl)£i: t 
LT. t'f^^7, ^/ny. 7-7*n. 
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6 

h. 

[002 1 ] 
[JtltM] 

LiCoO* 5. l3s\>zmW^tLXT^Vyrv 
•y 7 0 . 1 9 g . &«$tjfc IT** y? >«**ft** 
(^-tf-Mb^DK (ft) S3 ffiA« "ri-n-jUEX- 
861" ) 0. 06g, m-7x-Uy^*TS /0. 0 

0 8g. ^•K^x^f-;Hr;UQ-^-7-hU'7A (^ 

(ft) S "CMC^-fe/WfcSl 2 9 
0" ) <02%*?§r&2. 5 8g. mws-ttfl^tt 
-reuyo. 2 7g£j»U &$^*£tn;i;Sij$i-c 
*-*M«Cl,fc. ^>f§®£n-^-»fy-C 
M3lXtS^fi:mZl3umCD7)mm±<,zmi5l. 1 
3 0'C?H$l3£*iU ^ITOdSOmm. ££2 0 
0mm<7)L iCoOi HISj'-l-fcfBKLJt. 
>--h£\ ieHlOOkg/cmtn-7-7'^1 

mzmjEmb Lit. 

[002 2] Cl^LT^SaU^jEffiK. TUIROP AN£ 
KXilttt ( "hWT T-3 00. *W (80 Si) 17 
mgltiCU ^fL©5KU7DtfuV7^;>A 
^'-H#2 5 0 0. ^-t;Ht^ «*) fi) WE^tl/- 

Jt„ flM^ti, 1ML i BF 4 ZStsECt DMC (flc 
Sit3 : 7) *fflv>fc. 

[002 3] i^)J:3t:L-Cf»ILfcZ<Wflfi*fflV^ 
X. LiCoOi ^ 1 9(0«sfi^S5 5mA/g^S 
arc. 4. 3V(vs.Li* /Li)*T*«Lfc. 2 
7. 5mA/g^m^T'3. 0V(vs.Li* /Li)tTft 
SLTt. Ctf3t*OWlllSfe l )O3ttUUil0. OmA 

[0024] HJ6M2 

tU>'^fti? , ){w7xy^-r^>l. 9 5g2rffl^^{J 
LX 1 ML i B Ft £-£tfPCfcDME («:Stt;l : 

i ) sm^mmi kmmzimit:#3z*ji>z&m 

3EM10. 3mAh.Scm«6. 8mAhT'*>-?^. 

[002 5] mmm3 

LiCoOj 2. 54g(^«Jf0tL-CT-b^-l'y7'7 
•y70. 2 1 g*\ tT^U7-y-fbt-'JT>' 
*>10%NMP»S1. 78g. «^tt4tt^b^*tt 

rt'xx^-uyj;f-^Th7f-r7;u^V>-o. 2ig 

mzi3um(?>7ii>m±.izmtii. 9ox:-cib§sik 

««sS5^i|a5 0mm s ^$ 2 0 OmmOL i C o 

1 ookg/cmx-o-y-ruxLxr>i-s.mmmz 
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e«l£?jl *>yT<y?ix&W8M®%MiE&ti 

[00 26] rfilROPAN^^M^S ( "h^" M 
LD-30. t8*g£30;um s JRU (ft) ») 8. 5g 

91 1 LT*U 7 -y •fkt'a Dfx^l 0%NMPj§?S9. 
8 7 g $r»Uffi««NM P T1*g!)igL-t^-X h« 

*U Bfiia5W«i5 0mm. I?2 0 0mm^y- 
b£ftS?L*:. itfttffia'-hS, ttEttl 00kg/ 
c mto-5-ri/X LTffllMafttff * Lfcft, fl v 

[0027] £<ojm, Jia*fflv\ 9ettn 1 tmma 
*ivx\ wmmm*ftr>td&&, imM%.9. 5 mA 

h. »«8»6. 4mAhT'fcofc. 
[00 28] HJ60IJ4 

euy»L5:u:tWHi. Sftffl 1 fc Rlttfcr LX 
jEBfcftVl. S^i: LT 1 ML i B F4 tfrtrPC 
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t DMC (#3SJt3 : 7) 5 0ml(CbW6. Omg 

Srfrofc. 3fat*9. 6mAh. Jft«ft6. 6mAh/ 
gt'&ofc. 
[0 02 9] «fc«5 

9. 9mAh,J5^1;6. 5mAhtib-)fc. 
10 [0 0 30 3 JHRfll 

fcSWfcfrofc. £S£S8. 4mAh. Jftmg*5. 

2mAh-e&-3£ 

[003 1] 
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